Abbreviations: AGE, N-acylglucosamine 2-epimerase; AKI, aldose-ketose isomerase; functions, such as prebiotic properties to improve intestinal microflora [1] [2][3][4] by SDS-PAGE analysis. As well as cellobiose, the enzyme had epimerization activity 13 toward cellotriose, cellotetraose, lactose and β-(1→4)-mannobiose (Manβ1-4Man). has beneficial physiological properties as described later (see section V), and thus
shown to be essential for catalytic activity by site-directed mutational analysis. and further analysis is required for better understanding.
17
Binding of cellobiitol to RmCE indicated the requirement for ring opening, which is 18 a common process as the first step of sugar isomerization/epimerization. In the ring 19 opening, a general acid catalyst donates a proton to the endocyclic oxygen atom,
20
whereas a general base catalyst abstracts a proton from the O1 atom (Fig. 1C) Manβ1-4Man so generated would be metabolized by RaMP1 and RaCE through the 22 CE-MGP pathway predicted in B. fragilis.
23
The gene cluster for the CE-MGP pathway in C. vulgaris includes three genes,
24
unkA, epiA and man5A: unkA encodes a MGP, epiA encodes a CE and man5A encodes a IV. Functions and structures of GH130 mannoside phosphorylases
10
As described above, CE is considered to be involved in β-mannan metabolism 
24
Structural analysis of RaMP1 revealed that, unlike BfMGP, this enzyme forms a 25 homotrimer. 59) This difference in the quaternary structure is thought to be due to the was found that a loop, named Loop3, from the adjacent monomer contributed to the 1 formation of the +1 subsite, and restricted the formation of further "+" subsites, which 2 is an important factor in the disaccharide specificity of the enzyme. His245 on Loop3, 3 which is conserved only in GH130_1 subfamily enzymes (Fig. 3B) carbon. In these β-mannosidases, two Glu residues, conserved only in β-mannosidases
9
( Fig. 3B) , are predicted to coordinate a water molecule for the nucleophilic attack.
10
Substitutions of both these Glu residues completely abolished the catalytic activity, 51,52)
11
and thus they were considered to act as the general base catalyst. propionic acid, which is generated by intestinal microflora that use epilactose as a 21 carbon source. Thus epilactose has great potential to prevent obesity and related 22 diseases, recognized as major health problems, particularly in developed countries.
23
The isomerization activity of CE from C. saccharolyticus is used in the efficient 24 enzymatic production of lactulose, 34) a commercially available prebiotic oligosaccharide.
25
Although epilactose is also generated as a byproduct (15% yield), a 58% yield of 26 lactulose was obtained in the reaction of 700 g/L lactose substrate. As lactulose is 27 currently produced by alkaline isomerization of lactose, the production process includes complicated purification and desalting steps. An environmentally friendly synthetic 1 method using a biocatalyst is preferable to the conventional chemical reaction. Chem. 2013;288:32370-32383.
10
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